Erectile dysfunction (ED) affects millions of men globally, with 322 million cases predicted by 2025.[^1^](#cpdd806-bib-0001){ref-type="ref"} ED is common in men in China, affecting as many as 41% of those aged 40 years and older, as determined by a population‐based study conducted from 2010 to 2013.[^2^](#cpdd806-bib-0002){ref-type="ref"} This percentage is in line with a large meta‐analysis of approximately 48 000 Chinese men, of whom approximately 50% reported ED.[^3^](#cpdd806-bib-0003){ref-type="ref"} In Asian men, ED has been associated with a 2.2‐fold increase in depression compared with men of a similar age without ED, with the incidence of depression highest within the first year of diagnosis.[^4^](#cpdd806-bib-0004){ref-type="ref"} Although not a life‐threatening condition, ED is associated with anxiety and depression in men in China[^4^](#cpdd806-bib-0004){ref-type="ref"}, [^5^](#cpdd806-bib-0005){ref-type="ref"} as well as globally, resulting in a decreased quality of life and a health concern for men and their partners.[^6^](#cpdd806-bib-0006){ref-type="ref"}, [^7^](#cpdd806-bib-0007){ref-type="ref"}

Phosphodiesterase type 5 inhibitors are a first‐line treatment for ED.[^8^](#cpdd806-bib-0008){ref-type="ref"}, [^9^](#cpdd806-bib-0009){ref-type="ref"} Sildenafil citrate (Viagra; Pfizer Inc, New York, New York) is a competitive and selective inhibitor of cyclic guanosine monophosphate--specific phosphodiesterase type 5 and is approved for the treatment of ED.[^8^](#cpdd806-bib-0008){ref-type="ref"}, [^10^](#cpdd806-bib-0010){ref-type="ref"} Sildenafil citrate tablets are approved at 25‐, 50‐, and 100‐mg doses, although the recommended dose for most patients is 50 mg. The sildenafil citrate tablet is rapidly absorbed (approximately 1 hour in the fasted state) and has a terminal half‐life of about 4 hours.[^11^](#cpdd806-bib-0011){ref-type="ref"} In healthy volunteers the mean plasma clearance of the sildenafil citrate tablet is 41 L/h, and the absolute bioavailability is 41%.[^10^](#cpdd806-bib-0010){ref-type="ref"}, [^11^](#cpdd806-bib-0011){ref-type="ref"} Oral sildenafil citrate undergoes first‐pass metabolism in the gut wall and liver,[^12^](#cpdd806-bib-0012){ref-type="ref"} with N‐desmethylation in the liver mediated by at least 4 cytochromes: CYP3A4, CYP2C9, CYP2C19, and CYP2D6, but primarily by CYP3A4,[^13^](#cpdd806-bib-0013){ref-type="ref"} which leads to the major circulating metabolite UK‐103,320.[^12^](#cpdd806-bib-0012){ref-type="ref"}, [^13^](#cpdd806-bib-0013){ref-type="ref"} There is no impact of sildenafil citrate on the pharmacokinetics of the CYP2C9 substrates tolbutamide and warfarin and vice versa, but because of sildenafil being primarily metabolized by CYP3A4, inhibitors of this enzyme, such as HIV drugs ritonavir and indinavir, have been found to inhibit the metabolism of sildenafil citrate.[^12^](#cpdd806-bib-0012){ref-type="ref"}, [^14^](#cpdd806-bib-0014){ref-type="ref"}, [^15^](#cpdd806-bib-0015){ref-type="ref"}

Conventional sildenafil citrate tablets are typically ingested with a liquid such as water. To provide dosing alternatives for individuals who have difficulty swallowing or have restricted water intake, different oral formulations of sildenafil have been developed, including chewable tablets,[^16^](#cpdd806-bib-0016){ref-type="ref"} a sublingual formulation,[^17^](#cpdd806-bib-0017){ref-type="ref"} and a disintegrating film.[^18^](#cpdd806-bib-0018){ref-type="ref"} In addition, an orally disintegrating tablet (ODT), sildenafil citrate ODT, has been developed that does not require swallowing or coadministration with fluids.[^19^](#cpdd806-bib-0019){ref-type="ref"} As part of the registration requirement for sildenafil citrate ODT, the bioequivalence of this formulation was compared with conventional sildenafil citrate tablets in a study of healthy Asian male subjects 45 to 66 years of age in Singapore.[^19^](#cpdd806-bib-0019){ref-type="ref"} In that study, bioequivalence was met for sildenafil citrate ODT administered as a 50‐mg dose without water compared with conventional sildenafil citrate tablets because all of the 90%CIs for the ratios of the geometric means of sildenafil maximum plasma concentration (C~max~), the area under the plasma concentration‐time profile from time 0 extrapolated to infinite time (AUC~inf~), and the area under the plasma concentration‐time profile from time 0 to the last quantifiable concentration (AUC~last~) fell within the equivalence interval of 80% to 125%. For sildenafil citrate ODT administered with water under fasted conditions, the 90%CIs for sildenafil AUC~inf~ and AUC~last~ were contained within the range of 80% to 125%; however, the 90%CI (79.76%‐92.78%) for sildenafil C~max~ was not within the lower bound of the equivalence interval. This reduction in C~max~ was less than the effect observed between fed/fasted conditions with commercial sildenafil, and therefore, this finding was considered unlikely to have clinically meaningful implications.[^19^](#cpdd806-bib-0019){ref-type="ref"}

The aim of the current study was to expand on the results of the bioequivalence study previously conducted in Singapore.[^19^](#cpdd806-bib-0019){ref-type="ref"} In the current study conducted in China, the bioequivalence and bioavailability of sildenafil citrate ODT administered with and without water were assessed relative to conventional sildenafil citrate in healthy Chinese male subjects aged 18 to 40 years. The study was conducted to support the registration of sildenafil citrate ODT in China. Because the highest manufactured dose strength of sildenafil citrate ODT is 50 mg, the study used this dose for both formulations. Safety and tolerability were also examined.

Methods {#cpdd806-sec-0020}
=======

The study was conducted in compliance with the Declaration of Helsinki and the International Conference on Harmonization Good Clinical Practice guidelines and was approved by the local ethics committee at Peking University First Hospital. All local regulatory requirements were followed. All subjects provided written informed consent. The study was conducted at a clinical research unit (CRU) in Peking University First Hospital, Beijing, China.

Study Subjects {#cpdd806-sec-0030}
--------------

Healthy Chinese male subjects with both parents of Chinese descent were eligible for the study if they were 18 to 40 years of age with no clinically relevant abnormalities, including those in blood pressure (BP), pulse rate measurements, and electrocardiogram, and had a body mass index (BMI) of 19.0 to 24.0 kg/m^2^, a total body weight ≥ 50 kg, and a willingness to participate in the study. Subjects were excluded from the study if they had evidence or a history of clinically significant hematological, renal, endocrine, pulmonary, gastrointestinal, cardiovascular, hepatic, psychiatric, neurologic, or allergic disease; prior or current hepatitis B or C, HIV, or syphilis infection; abnormal drug absorption; a positive drug screen; alcohol consumption exceeding 14 drinks per week; tobacco use in excess of 5 cigarettes per day; current use of nitrates or nitric oxide donors and cytochrome P450 3A4 inhibitors; use of investigational drugs within 90 days or 5 half‐lives; and use of prescription or nonprescription drugs and dietary supplements within 7 days or 5 half‐lives or herbal supplements within 28 days.

Study Design {#cpdd806-sec-0040}
------------

This phase 1 bioequivalence and bioavailability study conducted in 2016 was an open‐label, randomized, single‐dose, 3‐treatment, 3‐period William\'s square crossover design. Chinese male subjects were enrolled and randomly assigned to 1 of 6 treatment sequences based on the following regimens: sildenafil citrate 50‐mg film‐coated tablet administered with 240 mL of water (reference treatment) under fasted conditions (overnight or ≥10 hours); sildenafil citrate ODT 50‐mg tablet administered without water (test treatment; bioequivalence relative to reference treatment) under fasted conditions; and sildenafil citrate ODT 50‐mg tablet administered with 240 mL of water (test treatment; bioavailability relative to reference treatment) under fasted conditions. There was a minimum 2‐day washout period between doses. Subjects were not allowed to eat or drink beverages other than water during the first 4 hours after dosing on pharmacokinetic sampling days.

This study was designed to demonstrate bioequivalence of a single 50‐mg dose of sildenafil citrate ODT administered fasted without water relative to a 50‐mg dose of the commercial film‐coated tablet of sildenafil citrate (Viagra; Pfizer Inc, Dalian, China) administered fasted with water. The bioavailability of a single 50‐mg dose of sildenafil citrate ODT administered fasted with water relative to a 50‐mg dose of the commercial film‐coated tablet of sildenafil citrate administered fasted with water was also estimated to determine the worst‐case scenario should patients inadvertently consume water. Safety and tolerability of sildenafil citrate ODT administered fasted with or without water were also assessed during the study.

For each of the 3 treatment periods, subjects were admitted to the CRU on the day before dosing (day 0). Subjects received their allocated dose on day 1 under fasted conditions and remained at the CRU until the completion of all study activities on day 1 for treatment periods 1 and 2. During treatment period 3, which was the final treatment period in the study, subjects remained at the CRU on day 2 for a physical examination, vital sign measurements, and laboratory safety evaluation and were discharged later that day. Subjects could remain at the CRU between treatment periods if successive doses were no more than 3 days apart.

Study Medications {#cpdd806-sec-0050}
-----------------

Sildenafil citrate ODT (50 mg) and sildenafil citrate film‐coated tablets (50 mg) were labeled as investigational products in accordance with current guidelines and applicable local and legal regulatory requirements.

Pharmacokinetics {#cpdd806-sec-0060}
----------------

Blood samples (n = 15) were taken from predose to 14 hours postdose for each subject as follows: predose (immediately before dosing); 5, 15, 30, and 45 minutes postdose; and 1, 1.5, 2, 3, 4, 6, 8, 10, 12, and 14 hours postdose. Blood samples were centrifuged at approximately 1700*g* for about 10 minutes at 4°C. All plasma samples were stored at −20°C within 1 hour of collection until analysis. Plasma samples were analyzed at Covance Bioanalytical Services (Shanghai, China) for sildenafil concentrations using a validated high‐performance liquid chromatography‐tandem mass spectrometric method as described in detail by Eerkes et al[^20^](#cpdd806-bib-0020){ref-type="ref"} with some minor modifications for assay improvement. The calibration range of the assay was 1.00 to 500 ng/mL using a weighted (1/concentration^2^) linear regression. The lower limit of quantification (LLOQ) for sildenafil was 1.00 ng/mL, and samples with concentrations below this range were reported as \<1.00 ng/mL. Samples with concentrations above the upper limit of quantification were diluted into calibration range.

The accuracy of the sildenafil assay, expressed as percent relative error, ranged from ‐4.0% to 4.3% for the low, medium, high, and diluted quality control samples. Assay precision, expressed as the between‐day percent coefficients of variation of the mean estimated concentrations of quality control samples, was ≤5.3% for low (3.00 ng/mL), medium (30.0 ng/mL), high (350 ng/mL), and diluted (700 ng/mL) concentrations.

Pharmacokinetic parameters were determined for each subject and each treatment regimen using noncompartmental analysis. Samples below LLOQ were set to 0 for analysis. AUC~last~ (primary end point) and AUC~inf~ were determined using the linear‐log trapezoidal method; C~max~ (primary end point) and time to C~max~ (t~max~) were based on observed data. Terminal half‐life (t~1/2~) was calculated using log~e~(2)/k~el~, where k~el~ is the terminal‐phase elimination rate constant calculated by a linear regression of the log‐linear concentration‐time curve. Apparent clearance (CL/F) was calculated as dose/AUC~inf~. Pharmacokinetic parameter values were calculated using an internally validated software system, eNCA, version 2.2.4. The AUC~inf~, t~1/2~, and CL/F parameters were reported only when a well‐characterized terminal phase was observed, which was defined as one with at least 3 data points, a goodness‐of‐fit statistic for the log‐linear regression (*r* ^2^) ≥ 0.9, and a percent of AUC~inf~ extrapolated (AUC~extrap~%) ≤ 20%.

Safety Evaluations {#cpdd806-sec-0070}
------------------

All subjects who received ≥1 dose of study medication were included in the safety analyses. Throughout the study duration, all adverse events (AEs) regardless of treatment or suspected causal relationship to sildenafil citrate were reported; any nonserious AE that was determined by the sponsor to be serious was reported by the sponsor as a serious AE (SAE). Laboratory evaluations were performed at screening, on day 0, day 1, and day 2, and at any time during the study to assess any perceived safety concerns. Other safety measures included physical examinations, including BP, pulse rate, temperature, and electrocardiogram.

Statistical Analyses {#cpdd806-sec-0080}
--------------------

### Sample Size {#cpdd806-sec-0090}

A sample size of 36 subjects was required to provide 99% power that the 90%CI for the ratio of test to reference treatment for sildenafil AUC~last~ lay within the acceptance region of 80% to 125%, and 91% power that the 90%CI for the ratio of test to reference treatment for sildenafil C~max~ lay within the acceptance region of 80% to 125%. Consequently, this study had at least 90% power overall to demonstrate bioequivalence of the test treatment (ODT without water) to the reference treatment (ie, equivalence in AUC~last~ and C~max~), where overall study power was based on the product of the individual powers of the parameters of interest. This estimate was based on the assumption that the true ratio between test and reference treatments for both AUC~last~ and C~max~ was 0.90 and 0.95, respectively, and also assumed within‐subject standard deviations of 0.124 and 0.236 for log~e~ AUC~last~ and log~e~ C~max~, respectively.

### Pharmacokinetic Parameters {#cpdd806-sec-0100}

Natural log‐transformed AUC~last~, AUC~inf~, and C~max~ of sildenafil were analyzed using a mixed‐effects model with sequence, period, and treatment as fixed effects and subject within sequence as a random effect. Estimates of the adjusted mean differences (test‐reference) and the corresponding 90%CIs were obtained from the model. The adjusted mean differences and the 90%CIs for the differences were exponentiated to provide estimates of the ratio of adjusted geometric means (test/reference) and the 90%CIs for the ratios.

The bioequivalence of sildenafil citrate ODT administered without water relative to the sildenafil citrate tablet administered with water was demonstrated if the 90%CIs for the ratio of adjusted geometric means of sildenafil citrate ODT administered without water relative to the commercial sildenafil citrate tablet for sildenafil AUC~last~ and C~max~ were within 80% to 125%. The relative bioavailability was estimated as the ratio of adjusted geometric means for sildenafil citrate ODT administered with water relative to the sildenafil citrate tablet administered with water for sildenafil AUC~last~ and C~max~.

The pharmacokinetic parameters AUC~inf~, AUC~last~, C~max~, t~max~, t~1/2~, and CL/F of sildenafil were summarized descriptively by treatment. For sildenafil AUC~last~, AUC~inf~, and C~max~, individual subject parameters were plotted by treatment. Mean sildenafil plasma concentration‐time data were plotted against treatment and were presented on log‐linear scales. All statistical analyses were performed using SAS version 9.2 (TS2M3; SAS Institute Inc, Cary, North Carolina).

Results {#cpdd806-sec-0110}
=======

Study Subjects {#cpdd806-sec-0120}
--------------

In total, 36 healthy male Chinese subjects were enrolled and randomized; all subjects received all allocated study treatments, completed the study, and were assessed for pharmacokinetics and safety. Subjects ranged in age from 21 to 38 years and had a mean age ± SD of 27.8 ± 4.0 years. Mean ± SD weight and BMI were 63.6 ± 5.8 kg and 21.9 ± 1.4 kg/m^2^, respectively (Table [1](#cpdd806-tbl-0001){ref-type="table"}).

###### 

Subject Demographics

  Demographic                    All Male Subjects, n = 36
  ----------------------------- ---------------------------
  Age, y                        
  18‐25                                     12
  26‐35                                     22
  36‐45                                      2
  Mean (SD)                             27.8 (4.0)
  Range                                   21--38
  Race, Asian                               36
  Racial designation, Chinese               36
  Weight, kg                    
  Mean (SD)                             63.6 (5.8)
  Range                                 50.7--74.1
  BMI, kg/m^2^                  
  Mean (SD)                             21.9 (1.4)
  Range                                 19.3--24.0
  Height, cm                    
  Mean (SD)                             170.5 (4.7)
  Range                                162.0--179.0

BMI, body mass index.

John Wiley & Sons, Ltd.

Pharmacokinetics {#cpdd806-sec-0130}
----------------

Following a single oral dose of 50‐mg sildenafil citrate, all 3 treatments had similar and well‐overlapping mean sildenafil plasma concentration‐time profiles (Figure [1](#cpdd806-fig-0001){ref-type="fig"}). The geometric mean values for sildenafil AUC~inf~, AUC~last~, and C~max~ were also similar (Figure [2](#cpdd806-fig-0002){ref-type="fig"}), and variability estimates between subjects ranged from 39% to 55% (Table [2](#cpdd806-tbl-0002){ref-type="table"}). The median t~max~ for sildenafil was comparable across all 3 treatments, with 0.75 hours for sildenafil citrate ODT administered without water and the sildenafil citrate tablet administered with water and 0.5 hours for sildenafil citrate ODT administered with water. Mean t~1/2~ (terminal‐phase half‐life) values for sildenafil were approximately 3 hours for all 3 treatments (Table [2](#cpdd806-tbl-0002){ref-type="table"}).

![Mean plasma sildenafil citrate concentration‐time profile following a single oral dose of 50‐mg sildenafil. Error bars are the SD for Viagra tablet, 50 mg with water. ODT, orally disintegrating tablet.](CPDD-9-573-g001){#cpdd806-fig-0001}

![Individual and geometric mean plasma sildenafil AUC~inf~ (A), AUC~last~ (B), and C~max~ (C) values by treatment. Circles represent individual values, and gray‐filled dots represent geometric means. The box plot provides median and 25%/75% quartiles with whiskers to the last point within 1.5 times the interquartile range. Arithmetic means (SDs) are also provided as separate data points, where squares represent arithmetic means, whereas error bars are the SDs. AUC~inf~, area under the plasma concentration‐time profile from time 0 extrapolated to infinite time; AUC~last~, area under the plasma concentration‐time profile from time 0 to the last quantifiable concentration; C~max~, maximum plasma concentration; ODT, orally disintegrating tablet.](CPDD-9-573-g002){#cpdd806-fig-0002}

###### 

Descriptive Summary of Plasma Sildenafil Pharmacokinetic Parameters After a Single Oral Dose of 50 mg Sildenafil Citrate

  Pharmacokinetic Parameter, Unit                                    Sildenafil Citrate Tablet With Water n/N = 35/36   Sildenafil Citrate ODT Without Water n/N = 35/36   Sildenafil Citrate ODT With Water n/N = 32/36
  ----------------------------------------------------------------- -------------------------------------------------- -------------------------------------------------- -----------------------------------------------
  AUC~inf~, ng·h/mL[^a^](#cpdd806-tbl2-note-0002){ref-type="fn"}                        766.6 (43)                                         754.6 (40)                                       729.3 (41)
  AUC~inf~, ng·h/mL[^b^](#cpdd806-tbl2-note-0003){ref-type="fn"}                      835.5 ± 388.5                                      813.0 ± 334.2                                     787.0 ± 327.7
  AUC~last~, ng·h/mL[^a^](#cpdd806-tbl2-note-0002){ref-type="fn"}                       747.2 (42)                                         757.7 (43)                                       725.5 (39)
  AUC~last~, ng·h/mL[^b^](#cpdd806-tbl2-note-0003){ref-type="fn"}                     811.6 ± 370.7                                      823.5 ± 361.0                                     777.1 ± 303.0
  CL/F, L/h[^a^](#cpdd806-tbl2-note-0002){ref-type="fn"}                                65.23 (43)                                         66.25 (40)                                       68.56 (41)
  CL/F, L/h[^b^](#cpdd806-tbl2-note-0003){ref-type="fn"}                               70.5 ± 28.3                                        71.1 ± 26.9                                       73.7 ± 28.7
  C~max~, ng/mL[^a^](#cpdd806-tbl2-note-0002){ref-type="fn"}                            295.2 (55)                                         276.1 (50)                                       269.9 (40)
  C~max~, ng/mL[^b^](#cpdd806-tbl2-note-0003){ref-type="fn"}                          333.0 ± 165.4                                      308.8 ± 153.9                                     290.7 ± 122.3
  t~max~, h[^c^](#cpdd806-tbl2-note-0004){ref-type="fn"}                           0.750 (0.250--3.00)                                0.750 (0.250--2.00)                               0.500 (0.250--2.00)
  t~½~, h[^b^](#cpdd806-tbl2-note-0003){ref-type="fn"}                                  2.8 ± 0.5                                          2.8 ± 0.4                                         2.8 ± 0.4

AUC~inf~, area under the plasma concentration‐time profile from time 0 extrapolated to infinite time; AUC~last~, area under the plasma concentration‐time profile from time 0 to the last quantifiable concentration; CL/F, apparent clearance; C~max~, maximum plasma concentration; CV, coefficient of variation; n, subjects with reportable AUC~inf~, CL/F, and t~½~; N, subjects in treatment group; ODT, orally disintegrating tablet; t~½~, terminal half‐life; t~max~, time to C~max~.

Geometric mean (% CV).

Arithmetic mean ± SD.

Median (range).

John Wiley & Sons, Ltd.

Bioequivalence criteria were met for sildenafil citrate ODT administered without water relative to the sildenafil citrate tablet administered with water, both under fasted conditions. For the comparisons of sildenafil citrate ODT without water versus the sildenafil citrate tablet with water, the ratios of adjusted geometric means (test/reference) for sildenafil AUC~last~ and C~max~ were 101.41% (90%CI, 95.49%‐107.70%) and 93.55% (90%CI, 84.15%‐104.00%), respectively; sildenafil AUC~inf~ was 101.03% (90%CI, 94.80%‐107.66%; Table [3](#cpdd806-tbl-0003){ref-type="table"}). The 90%CIs for the ratios of adjusted geometric means for all 3 parameters were wholly contained within the acceptance range of 80% to 125% for bioequivalence (Table [3](#cpdd806-tbl-0003){ref-type="table"}).

###### 

Statistical Summary of Treatment Comparisons for Plasma Sildenafil Pharmacokinetic Parameters

  Parameter, Units      Adjusted (Least‐Squares) Geometric Means                 Ratio^a^                 90%CI[^a^](#cpdd806-tbl3-note-0002){ref-type="fn"}  
  -------------------- ------------------------------------------ -------------------------------------- ---------------------------------------------------- ---------------
                          Sildenafil Citrate ODT Without Water     Sildenafil Citrate Tablet With Water                                                       
  AUC~inf~, ng·h/mL                      773.4                                    765.5                                         101.03                         94.80--107.66
  AUC~last~, ng·h/mL                     757.7                                    747.2                                         101.41                         95.49--107.70
  C~max~, ng/mL                          276.1                                    295.2                                         93.55                          84.15--104.00
                           Sildenafil Citrate ODT With Water       Sildenafil Citrate Tablet With Water                                                       
  AUC~inf~, ng·h/mL                      743.3                                    765.5                                         97.09                          90.90--103.71
  AUC~last~, ng·h/mL                     725.5                                    747.2                                         97.10                          91.43--103.12
  C~max~, ng/mL                          269.9                                    295.2                                         91.43                          82.25--101.65

AUC~inf~, area under the plasma concentration‐time profile from time 0 extrapolated to infinite time; AUC~last~, area under the plasma concentration‐time profile from time 0 to the last quantifiable concentration; C~max~, maximum plasma concentration; ODT, orally disintegrating tablet.

Ratio of test to reference of adjusted geometric means and 90%CIs are percentages.

John Wiley & Sons, Ltd.

Bioavailability was estimated as the ratio of adjusted geometric means for sildenafil AUC~last~ and C~max~ for sildenafil citrate ODT administered with water relative to the sildenafil citrate tablet administered with water, both under fasted conditions. The ratios of adjusted geometric means (test/reference) for sildenafil AUC~last~ and C~max~ were 97.10% (90%CI, 91.43%‐103.12%) and 91.43% (90%CI, 82.25%‐101.65%), respectively; the ratio for sildenafil AUC~inf~ was 97.09% (90%CI, 90.90%‐103.71%). The 90%CIs for the ratios of adjusted geometric means for all 3 parameters were wholly contained within the acceptance range of 80% to 125% (Table [3](#cpdd806-tbl-0003){ref-type="table"}).

Safety {#cpdd806-sec-0140}
------

Sildenafil citrate ODT administered with or without water and the sildenafil citrate tablet were generally well tolerated in healthy male subjects. No deaths, SAEs, temporary or permanent discontinuations, or dose reductions because of an AE were reported during the study. Of the 9 treatment‐emergent AEs reported, 1 AE was reported with the commercial sildenafil citrate tablet with water (decrease in blood potassium), 2 AEs with sildenafil citrate ODT without water (dizziness, headache), and 6 AEs with sildenafil citrate ODT with water (nausea, decrease in blood potassium, hypoglycemia, dizziness, headache, flushing); all were considered mild in severity. The majority of treatment‐emergent AEs (6 of 9) were considered treatment related by the investigator (Table [4](#cpdd806-tbl-0004){ref-type="table"}). Treatment‐emergent AEs (n = 3) that were not considered related to treatment included a decrease in blood potassium in 2 subjects, 1 after receiving sildenafil citrate ODT with water and 1 after receiving sildenafil citrate tablet with water, and hypoglycemia in 1 subject receiving sildenafil citrate ODT with water.

###### 

Incidence of All‐Causality (Treatment‐Related) Treatment‐Emergent Adverse Events

                                        Subjects, n = 36          
  ------------------------------------ ------------------ ------- -------
  Gastrointestinal disorders                   0             0     1 (1)
  Nausea                                       0             0     1 (1)
  Investigations                             1 (0)           0     1 (0)
  Blood potassium decreased                  1 (0)           0     1 (0)
  Metabolism and nutrition disorders           0             0     1 (0)
  Hypoglycemia                                 0             0     1 (0)
  Nervous system disorders                     0           2 (2)   2 (2)
  Dizziness                                    0           1 (1)   1 (1)
  Headache                                     0           1 (1)   1 (1)
  Vascular disorders                           0             0     1 (1)
  Flushing                                     0             0     1 (1)
  Total                                      1 (0)         2 (2)   6 (4)

ODT, orally disintegrating tablet.

n, number of subjects with all‐causality treatment‐emergent AEs.

n^a^, number of subjects with treatment‐related treatment‐emergent AEs.

John Wiley & Sons, Ltd.

Discussion {#cpdd806-sec-0150}
==========

When the sildenafil citrate ODT formulation was administered without or with water, the total exposure was comparable to the conventional sildenafil citrate tablet. The 90%CIs of the ratios of adjusted geometric means for sildenafil citrate ODT without or with water compared with the sildenafil citrate tablet administered with water for sildenafil AUC~last~, C~max~, and AUC~inf~ were completely contained within the bioequivalence range of 80% to 125%; thus, bioequivalence for sildenafil citrate ODT without water was demonstrated. When both formulations were administered with water, the bioavailability of sildenafil citrate ODT relative to the sildenafil tablet was above 90% with respect to the ratio of adjusted geometric means for pharmacokinetic parameters (sildenafil AUC~last~, C~max~, and AUC~inf~), and the 90%CIs of the ratios were within the range of 80% to 125%, indicating that bioequivalence criteria were met. For both formulations, the median t~max~ of sildenafil was within 0.5 to 0.75 hours, and the mean t~1/2~ of sildenafil was approximately 3 hours, indicating that the blood sampling time points for determination of sildenafil concentrations were appropriate for this bioequivalence and bioavailability study.

The comparable bioequivalence of sildenafil citrate ODT administered with water relative to the sildenafil citrate tablet administered with water demonstrated in this study contrasts slightly with the previous pharmacokinetic study of these formulations in Asian men.[^19^](#cpdd806-bib-0019){ref-type="ref"} Specifically, the previous study suggested that the C~max~ of sildenafil citrate ODT with water did not meet the criteria for bioequivalence compared with the sildenafil citrate tablet with water in Asian men (aged 45‐66 years).[^19^](#cpdd806-bib-0019){ref-type="ref"} However, it should be noted that the reduction in sildenafil C~max~ observed in the previous study was small and did not likely have a clinically meaningful effect.[^19^](#cpdd806-bib-0019){ref-type="ref"} Based on results of the current study, bioequivalence of sildenafil citrate ODT administered without or with water relative to the sildenafil citrate tablet administered with water is fully supported by sildenafil AUC~last~, AUC~inf~, and C~max~.

Both formulations of sildenafil citrate were generally well tolerated in healthy Chinese men. Of the 9 treatment‐emergent AEs reported by study subjects across the 3 treatment periods, 6 AEs (nausea, dizziness \[2 subjects\], headache \[2 subjects\], and flushing) were considered treatment related by the study investigator; 3 AEs (decrease in blood potassium \[2 subjects\] and hypoglycemia) were considered unrelated. There were slightly more AEs in subjects who received sildenafil citrate ODT with water (n = 6) compared with those receiving sildenafil citrate ODT without water (n = 2) and the conventional sildenafil citrate tablet (n = 1). All AEs were mild in severity, and no subjects discontinued from the study.

Based on data from this study, sildenafil citrate ODT and the sildenafil citrate tablet are considered interchangeable. Given that dysphagia is a common ailment in adults,[^21^](#cpdd806-bib-0021){ref-type="ref"} with an estimated prevalence of up to 22% in adults aged ≥ 50 years,[^22^](#cpdd806-bib-0022){ref-type="ref"} this dosage form of sildenafil will provide a useful alternative to conventional tablets.

Conclusions {#cpdd806-sec-0160}
===========

As a 50‐mg dose, sildenafil citrate ODT taken either without or with water is bioequivalent to or meets bioequivalence criteria compared with the commercial sildenafil citrate film‐coated tablet taken with water, thus offering a convenient alternative method of oral administration. Both formulations were safe and generally well tolerated in healthy Chinese men.
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